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(54)Titlc: SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE AND PROCESS FOR MANUFACTURING THE SAME 



(57) Abstract 

A semiconductor integrated circuit device 
having a CMOS circuit, in which an n-type well (2) 
where one transistor T p constituting the CMOS 
circuit is provided is electrically connected to a first 
power supply voltage line Vdd through a switching 
transistor Tps and a p-type well (3) where the other 
transistor Tn constituting the CMOS circuit is 
provided is electrically connected to a second power 
supply voltage line Vss through a switching 
transistor Tns. Thus, thermal runaway of the device 
due to leak current during the test is prevented by 
turning off the transistors Tps and Tns and supplying 
potentials suitable for the tests to the wells (2 and 3) 
from the outside. While the device is normally 
operated, latch up and variation of the operating 
speed of the device is prevented by turning on the 
transistors Tps and Tns and respectively setting the 
wells (2 and 3) at power supply voltages Vdd and 
Vss. 



IN OUT 




2 : D^-)i^ Tps : X-f v f-JH h 5 > '^X 7 

vdd : SBKoiasintflaai 

Vss : 920tS8Stt 



Vsu : O-C/HaffiffitSl 

vwi : ^x/ngnrmai 



2 ... n-type well 

3 ... p-type well 

Tps, Tns ©witching translator 

Vdd . . . f lrit power supply voltage line 
Vss . . . second power supply voltage line 
Vsu, VWl . . . feeder line for well 



(57) mm 

ss <t y^m h7>y^^T ns LXi^{:^t 6«fi)cir Lfc 0 -t 

^^Tps.Tns^yLtn M^^c^ 2 *5 J; p M 3 ^r-tit^fl^iBUt 

JEV dd, V ss li»*-rsc:i:tiJ:0, 9 s^T y^*J &xm\*m&v>^W£¥* 



P CTCg<H^T£Bfl£ix5gB£fcbR£r'^:7 hffl-MK P C TJwagSrfaJS-f 6*:tf><c&f8 £*t£ » — K 

AL 7A^/^7 EE :x*h^T LR H!)7 RU a ->T 

AM 7^^7 ES LS l^yh SD _ 

AT t-^!)7 FI LT Jh7^7 SE *7--^> 

AZ 7^^^t> G A LV 7h^/ SI ^D7x- 7 

BB /<J^Ki GB ^'Jx MC *-7"=» SK Xo^r^T^faS 

BE GE ffr'sT MD K'< SN ir^#/Jr , 

BR ^7/^ HU '^stf»- ML vl) TJ 

BY ^<|X-> IE 7^^7>K MN TM h / * > 

CA S r3*^>K MR TR h/U3 

CG a5=f- J P B* MX >*v=i UA ?*7-<-t- 

CH X KE 4r~7 NE UG OX'S? 

CI 3- K - *&r-As KG NL US *§§ ^ ^ ^ 

cm kp fflftSiiSASftfti no _ UZ ^X^xfX^ftlB 

CN *S KR XfcKS NZ ^-7>K VN 7 -f ^ h 

CZ £?^*ftlS KZ PL J-^K YU ~-**7?T 

DE K-f* LI l J t7V->aNv PT ^h;^ 

DK LK ^!)7^ RO A^— r=-T 
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m *■ S 

*mwte. *m&$tkm&mmmite±z**:<Dmm&ffiizmL. mz^ cm is 

(Complimentary Metal Insulator Semiconductor) Mf&^^-t^ ^jgffc^SHslSg 
£@&ftf{Cig/8 L T *T8ft <ta»t B8i- 5 t <D T *> 5 . 

10 W*S[« 

*^*tT5fe»lw«^WtjMW*S/i$iXTV^5 0 W^,MOS • FET (Metal Oxide 
Semiconductor Field Effect Transistor) ^^^"^^W^^SflHlSSSglC^oV^T 

LS I (Large Scale Integrated Circuit) ¥<D*tmi£MffUB\& 

cmos • FtT&mmmmki-zcMosm<D¥m-&Mft®i&mw.^&\,^x 

X.I4 1 990^12^158, ^iti)Jg«c^:#|±|g?T(DW • V M rilfftiSL S 
IX^j p 1 6 7~p 1 9 1 KtB*$iXTV*afc(7>dSjfe5 0 
t^5-C\ Sff^LfeCMOSSWai^giEjgs^ffi^^-cStr^^-y > 
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10 



20 



*>z 0 -*u±, isHWimzwf^mmA^ifi (massm- Limits) 
Sfiror ^ h,:: *<^££nTi^y-*si>fEf*g* (i ddq h) &**(mz 



15 ^©J:5*nW«:*ftr«fc»fc, MOS . FET^x;^„ /V77 
L*U iw^li, MM*** (attttftf*) l=y-rXft^«5JKHlcJ:0 
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10 



£<b^ MOS • FET<Z>U£lHtt*/££ 3 ^ n --' l '"*'*& W * ^ R 
tf^BBsps-l 7 1 8 3*^«twtt» MOS • FETOSffi«tti^tt6^ 

x;^nf + ^/H©MOS - FET7^ LT a - hi" 5fc#>, (1) 

iitf ttf**fc«W«BE J: 0 it v £ * £ £ * • < 2 > *>* 

< u & it e>-r if -=f wt***<k-t- 5 * £ » HUH** & 5 o 

25 Sbl-, #3gBj?<D{dl<D@#jte. CMOSl©^MIal!i§ifl^^'C, * 
?&&<D£{t*1B< Z.kt£<. »*^J;tm»«Fl-*3»tSfS*tt*f6j±$-li:5 



15 
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■r?£t>ib. *&w<o*m&$m\Btt&mwi-is cmos • FETM^nt^ 
5 (Dmmmmmtitm^m3(DmMms.m^^m4<Dmmmsm^^. 13 

*/c, ^0^<D^^^ni^@«x mi <om : mmj±m.k&3<DmMmj£B; 
^©r^Mos • FET^f)/j:^i <^*^ vt-m hy^i/^ztf&Wz&ftxis 

10 »2wmaSi«fiE»i:SB4<D«8Sl*JEi»t©iajt-MOS • FETH/i^2 

(D^ -/^ffl h7>"^^^^$H-Cfc^ v^m b7>i/X*& 

>&m-fo cx mtz^k^^iomi (DmmmfeWk tms (Dmrnmsm. t £M 

15 ^S'b^-Cfc^o 

miai tct^-i^mi^Mmm^mm^m^mif^^^xn, 
20 f ET(Dmfam<iL(DmW)%:$\iz-z>^tfcx$Z)<Dx. ^(D^mizmm-tZ)? y=r 

BfJlEfS 1 ilS^i^l^CMO S • FET^tSf 2ilSMOS • FE 
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fljSE&2SMRl!SwW::CMOS • FET«t5MtiMOS • FE 
5 tSIii:, 

HfllECMOS • FET^^J5jc-r^HfllB^2Wm^MOS • FET©y-^l:ft 
ittJlECMOS • FET^^i-6Hul5mi^«^MOS • FETiDy^Ci 

15 Mz^WkZlfotfL-tttUt, 

20 ^2<7)^.-f -y^ffl h7^^©y- HUfB^l itlMOS • F ETCfc 

25 tfr-simttez* 

MlttI^^H:CMOS ♦ FET^Mt5i2^tlMOS • FE 
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mtzm2mwmv^M^cMos • FET^tsnttSMos • fe 
5 buiscmos • FET*mf$.-rz>mmm2mmmMos • FET©y-^i:t 

HtJlECMOS • F E T 1 iSSMO S • FET©y-X|Cj| 

^i" 5 J: 9 K^S 2 (Dt^tEii^Mt?. ISi: , 

15 itfjfef&2<D;*-f h7v^^»y- h«*itc^-r?>«t 9(^=>- fo- 

ttli«N*-f -5 «fc 5 l-mlffi =» > F o —Jism^-M&Mi&irZlLU t & EI— ISK £ <9 
b 5 ^ni^mffli^i3«ta«3^ Fa-yMt^^^-rs^^mfliiH] 
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10 «mffi»*»<«e*-***i~ imb**©***- *E«-i-6fc*<0# 
,vmmu k s mum, 3 otiMffl * me* i mmm 

= > ha->ufll**-tJx-rn(WEIBl«>^^ h?^***3j:tf 

tOTfo^ unt^. ^^bh?:^**®**'- ********* 

25 <b<7>T-£><5 0 
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5 n&^-raw&wr* Ba3tt**w<z>-*ii©we«)SCMosS(o4t 
.5 m#: * Ex n 5 - i? > vw®. *m.w-rz>tcfr<D*.-i?y ?$mm 

gcDi^xa^-tistB&f&rffiHK hi 9 te^is^— mi&tDMWiX'foz^&itMm 

is sshk in i 2i**&w<Di&<DnM<DMmx'&z¥mitMm®&mw*^foto^ 
<<Tvvm. m i 3 am 1 2 <omm^r— h^mssm, in 1 4 14*3*^ com £>3?Jfe 

©7l0«8^fc5^S»#lftaiaIK3SBSr*'t-«B&W'^T^ HE, HI 1 5 {4H1 1 4 cofi 
$r^i-«EBS ^ -YT* hills HI 1 7I4B1 6 cof^S^'— HolelSgHk HI 1 8 f4*3S 

f&3£«<z>K*BlHlB&eU 132 1 140 2 o<o*3Httft«@KSiro W7>> ho-« 

Lfc u-c t h la, hi 2 2tem2o<n*mwwmmv&mw.(Du<<(T? b<D~ 

25 tfiSr^L*: WT* hHk [212 3{4H12 0(D^<*^«lU!f§^©^*3^^^* 
^ s> yoO^^R^FSHl. HI 2 4 {4121 2 3 CO XXIV-XX1V ^CO^ffiBl, HI 2 5 14E1 2 3 

60 xxv-xxv m<Dmmm. hi 2 6 {i^^^^^^jfe^MiiT'fcs^^ffiiaiss 
StSosffiieii&Bi. hi 2 7 ittmw(Dfo(Dmm<ntemxibZ¥mit£x& ! ®&&& 
7 ow-mm. hi 2 8t4Hi2 7 (n*mfcmm®femm(D**v 
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io fits. mi~E]3tt, *ii«Bo^fl6«ocMoss©^#^saiHi8SW»wa3rt- 

nSS^A^Ktt* >T W<-^HIgS<0*^S*-Cfc«> pf+^MOS • FE 
ffc^pft^MOS • FETtWbnt*5^ *W y^ffl h7>i?Xf 
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F E T CD bzr^iSxfT n b^nmmmnW&XlbZ*^ y?-m hzr^itx? 
5 T ns t'fc^nft^MOS • F E T i: ^tSUl ibftT^ <9 , *4 y^M Y=7^^ 

P*g U X ISg £ iXT *5 «5 PI- <D n 31 ^ttiiligc t o T V ^ 0 

*7~, nS^i;V2|:CMOS • F E T ^tH^ci"^ p ^-f ^;WMO S • FET 

t>*KW W incite. ^n<t «9 ^{&^(DpM^^®^9^^$^-C*50. 
LDD (Lighly Doped Drain Structure) it (DM OS • FET^iot^5 0 
*7t, p^#^7V3 KCMOS • F ET5rfH/*i--5n^-^^/HvIOS • FET 

15 11^^7ffflt-7^^T ns ©liMOnl^I^tfcS y-X 1 

^TfcO, LDD»i(DMOS • FETi/jJotV^o 

*7t, flfiaiLfc^^cOMOS • F ET^Joft-S-T-'— hffi^GcOT^5{CHy— h 

20 TV^ 0 

to£tix\,^zm i om?^mjE«iv dd aMg^tvc^ , -tcoy- hiiGcii, 

25 h7V^^TnCDy-^l Ol^it iiliOV (^yh'lE) ^H^EE 

v SS ^en^n-cv^ i (Dmummmx <o t/j^v>mfe^co) ^2^m^ 
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5 wl texJ yffflh?^*T p S ©KW^7^^*i-CV^. 

v su tt P m*m&&iR i os«*&tffl»©«« <t & o t: v n § . 
15 M^ffflh5^^T ps ^«f«ic»itrv^t#^pSf ^3^>r y 

20 *fc^-f 7 f ffl h 7 ^ x ^ ^ T ns ^ n y h n -yuf 5 fcfoi^©^*- H«« 

Gtayfa -7Ht*»c su i>mmz.mm. ^^t»c^Kw^i2 

25 thn SrWWUma^li^-t-afcfeK:, -7x;^fffl^V wl £ ^3i^*&«ffl»V su 

nS!^/U2tfclt5pft*^MOS • FETWl^^tttE© 
»AV thp tt. AV thp=K BP I (V wl-V dd + 2 <t> F) "1/2- (2 <P F) 
"1/2} <D#.frh9=L*1£Vmtov wl SrP»i-S^tlcJ:»)««i-S^^* s ^* 
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3=7t, pI^x/V3 tijo(t-S nft^MOS • FET<DL^^ttJ±AV thn 
tt N A V thn= K BN { (V ss-V su + 2 O F) '1/2- (2 <PF) *l/2} (D&frbv* 

^■^mmmv su 1 1 ii<t ^ aits i ^ c 

5 ft**, -kittC^l^T, K BP (4pf t^MO S • FET(DSiaiat'fc^ 
KBNIinft^MOS • FET©S«^»t*>^ <P Ftt^#©^f 

10 wl, C su ^Pn^n-t"S®ES:®4^-r o fr*5, 1214 tefeSVTV BB liKDgf^coS 

*i\ 3i— z>><y&mmzto\,^xte. ay h n-/nsti»c wi, c su 

HV wl (V dd+AV BB) , V su (V ss-AV BB) &ft\1}QlrZ> Z 1 «£ «9 , y 
^-ffl hf^X#T ps, T ns Sr^-^i-^o^UT.^SFB^b^^^^ffl^V wl, 
15 V su (C^tL-^nV dd+AV BB, V ss-AV BB ?rR]APi-6o ZtH^&Q.^—i/ 

—ft. aftttfP^&V^Ttt, h o— yUft-lHftC wl, C su MMttftm. 

m&V ss, V dd SrPPin-f S^fc^«k«3v^^ y^-Wi h?y^?T ps, T ns>Sr^- 

20 y-r-So :wa •? . tBSMtiBBiv dd, v ss t <? ^j\s'&mmmv wi, v su t &n 

156<JI-»3RL-C h 7 y Hp,Tn (D^mii^^tl^nm^fiffiV dd, V ss 

i^/E-TSo ^ti^<f9. h?^i/x?T p,t n(Dmmn&(Dmw}£nx.z>^t 

25 ftoT^So 

i (Dnm\z&<nte£ftx\<^z>}) mm&®ite&x*^-i/>y*&&imia^ n 
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-Mt^mc .1 * j* 1 cDmrnmniv dd u 

J£V ss £ £t^L< -t"?)c 
20 ir^ctO, MOS • FET©L#V#tE?r 3 > iis-etSt* 

2 1 p^»>^3ic[Higsi!jf^±^^m^^sEx*fc^maimi3Ev dd asswmsix 
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«tHW»^ =y r PWUIi> SiJgmiEV dd, V ss, !>x/^tffl®EV wl, V 

at l r tjws-r 5 tc tt> (omtfLUx* h z . 

20 ^CtC, ^Jg^7^tecoCMOSSJ<D^^«|H]ifg^mc0^f$^^121 6~H1 
9^£-oXmW1rZ> 0 
m 6 ~HI 9 tt*^tt<DJ&tR0>CMO S M ^^S^tel^Sw ii^Xfl^^ 
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h7^7^T ps ffo^pft^MOS • FETk%ffl— lUlCt 9 MJ&i - 
pl!>x;l/3ICCMOS • F E T 5 n ^-f ^/I'MO S • FET 

5 T*fc5n^- J r*/l-'MOS • F E T t ^-ISHJ: "5 Mt5 c 

nf[>x;l,2l;CMOS • FETfei^ltSpf t^MOS • FET 

P s ©y- yr^ncpi^a tc P M^^^8 £Rn#t-7£ 

So 

#9j&S?ISfiSt$iX-C:i3»9 » LDD (Lighly Doped Drain Structure) tgit<OMOS- 
FETi b-C^b-CV>S 0 
20 — pi!)x;l/3l:CMOS • FET^MtSnf t^MOS • FET 

l l ^^tViiASia ►) J^fife-rsXSirP— XSlw«t >9 -y^ffl 

ns ©y-^ lOirKWyi 2 ^ III: n i -)x/l/ 2 C n I^i W 1 3 

25 h7>^^T nCOy — ^.1 OiX^f y^/fj h7^^T nstf>y — * 

«cl Afimifc&tlXtS'Q , LDDflligOMOS • F E T <t LtMLTV^. 
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CVD (Chemical Vapor Deposition) <fc *> *£W LTfcfeStl^ 1 5 $r?F^i"^)o 

x <o mm isX&mm 1 6 &jM-r5 0 

cvDm\z.x<omm^x$&Mmi 7&Mf&-rz> 0 

is *m \.x$mm i 8 *wt&L-tz> a 

ja^-c, 7^ h v vs?? j&ffitmw.^v^^rwffi&ft^x, salmis 

ifi^ill 6*3 J: t/gBitftJB 1 <fc <9 , CMOS • FETl:*3lt^ 
20 1 (DftaKftffitfcV dd» i2(DtjliJEiiVss 1 ATJ^I N % tH2j*OUTaS|Bl— 

V h d— /U-fSfcfccD^^ h a— yuff -^-^C wl. ^-f -yf ffi h7Vv/7?T ps 
25 h 7 >-i^^ ^ T ns ^ ^ > h d— yU-t-^>7tfe«D =i ^ h p— yU-fs^r^C su, ^.-f y 
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-C, nS^2i:CMOS • FETSrirttSpft^MOS • F E T <£> h 

pft^MOS • FETitP-lSia 0^fi)cL-CV>5o 
Sfc, p a>?x;l/3i:CMOS • FET«t5nft^MOS • FET 
10 Oh7^?T n t^WMIfC'foSX^ -yfffl h7V^^T ns 
T'fcSnf+^MOS • FETi^Pl-'Ilia'jMLtV^o 

SlMil 6*5ct^iBj»Ml 8fc<fct>> CMOS • FETiC*3it6miC0 
fltEiV dd, 2 <Z5«ISl«£Ei» V ss, XllWk I N, tb^aoUTdSR-XS 

15 STt.BB&Jf 1 6:fc<fcUWIUf 1 8{^«t«9, M'/fffl H5>^Tps*=« 
yba-/H-5fc»<03yho-^fiW wK Mfffflh7^*T ps 

h^v^^T ns Sra^ ho— vui" > ho — /WUHfcC su, > 

nr±\ ^-r yfih^^^T P s ^i**^ s/^jb h7>^?T ns, -tn 

su <b «?a:^«&«ffli»V su £CMOS • FET^WMt^f 1 ©ti 
25 ffilE^V dd, K5 2©«*«ffi»V ss, I Nirffi^fcOUT IS 
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5 k\*m&^xmmisnxter)ffl--< D ftfe£(/) 1 pm*mfcm%L}: ttMut^ 
tnissi2i-efc2> 0 

z<nm i o~m i 7 i-i&^-rte i ocof^sy— hTj^^n-cv^ 1 1 *>i-, * 

Ull 0ll2A^NANDy- MfiJ&NA 1 &^-fZ> CMO S ^(D^^^mais] 

:©2A^]NANDy- h (e]8§N A 1 tt, SV^c^iJl^^iX*: 2 o<7) h5 
>-i>^^T pi, T p2 t, ^Hzmm^mm&ftti 2o« h ^Vv^^T nl. T n2 
ttK MMWE&V dd, V ss<Dra{-m^tc^$nr«lfi£$nrv^o ~<£>h 
7Vv>**T pi, T P 2 te, pft^^MO S • F ET^f)* 0 , n §J>7^vW 2 F*I 
!M$i^-CV^5 0 *fc, h7^^7?T nl, T n2 tt, nft^MOS-FE 

Ti»e>4D, pM?^^3rtt^j5£$ix-c^5 0 

h7>i/^^T pi, T nl ©y- HMSttfc&tfjfcg&gteft, £ ^l-A^ I N 
1 KWSlWfcS&ttSnTV^. h7y-^^T P 2, T n2<D>f— h«ffitt«ft«U- 

$ hizxtim i n 2 iim^ifti^M£*vo^o h7>^^T P i, 

Tp2©KW>h h 7 T n2 (D K U-f > t l±l^C^^^> £ 
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HI 2«3A^]NAND^-f A 2 £ 3 CMOS tJ0>¥*l«ttlHIlH] 

^gSr^i-«EB&H'T^ hElt*fc«9, Hi 3 te^rC9[E]!&II|-efcSo 

3A^)NANDy- hUH&NA 2 it, SV MCM?IJK^£*Lfc 3 OC9 h 9 ^ 
^#Tpl,Tp2,Tp3i:, SV ^{31 ffi^lH^^^^tbyt 3 oCO h7>y^^T nl, T 
5 n2, T n3 ttiK m^ftffii&V dd, V ss <Dffl\zn%ft^&m&tlXmf&&ftX\,^ 
5„ ^©b7y^^T pi, T P 2, T p3 f±, pftWOS • FETri^ft 1 ?, 
n^3i/P2F^^f££;ft,T<^£„ h 7 nl, T n2, T n3 fi, n 

ftWOS • F E T#»£> & 9 > pM^^^3rt^^^$tL-rv^o 

h^v^^T pi, T nl htffillt^W^^Sn, Zb^Xtlf&l N 

10 1 ^^lttl-g^£*VtV^o h5^^T P 2, T T\2<D*f— h«ffitt*U«H- 

t n3 oy- usimwi'^^H, $ <bi-A^^ i n 3 izn%.#}iz.mm&ti 
fcr4«ft«n-«N**n, $ fcica*i»ouT£*$&wu:&ia$n-t^5«, 

15 HI 1 4li2A^NORy- 1 CMO SM«£>¥##*1IIe1?& 

gg^^tltKK7l> MHT-fc>9 , Hll 5f*-t<£>[I!l&|g-C*>S. 

^<Z>2 A^NORy- hElS&fi, nM->^^2iocttKpMf>^^3l^(C, ^tt 
-etl2o© F7>^^T pi. T P 2 t, 2oO h7>"^^T nl, T n2 ir^L 

20 2A^NOR^- hlilfSNO 1 HVN^iE^J|-^^nfc2o60 h^S?* 
pi, T P 2 SVM^3fe^lJ^S8R$iXfc2o(D h7>^^Tnl, T n2 
«««ffii»V dd, V ss <7)M^^:*$^tt^c^fttt$i^•C^II^*^^-CV^5 0 :©F7^ 
^^Tpl, Tp2fi, p f t^MO S • FET/J^^e?)* n S! 2 F^JCff^ 

$iLTV^o *7c, h5V^^T nl, T n2 li s nf tWOS • FETi^ 

25 pM^^^3rtfCff^^iXTV>5 0 

rco h7V^^T pi, T nl hm^tem^#Jt-^*rc£H, £ b\ZAt)8k 

1 N 1 IcmaftlCtftRSnT^So h7V^^Tp2, T n2CD^— httffiMft 
Wl~g^t£ft, $ f)^A^i 1 N 2 l^f^l^$tlTV^ 0 h7V-^^T 
P 2<DKW>-«h, h^^^^.^Tnl,Tn2(DK^-r>t}im^t-^$tL. $ 
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m 1 6ii3A^NOR^'- MUSSNO 2 Sr^t5 CMO SS©^M»IhISS 

~ <D3 A^NOR^- MUSSNO 2 }i x 5v H-i£?iJlC^ £;ft,fc 3 o<D h 7 > 
5 ^^Tpl,Tp2,Tp3i x SV>^^U^*iR$n*:3o© h7 V^^^T nl, 
T n2, T n3 £ # % WjftHtffifc V dd, V ss CDf^®^ tC^jj^ £;ft/Ctgj& £ftT 

So 

^tf> h 9 >5?X#T pi, T p2, T P 3 te x pf t^MO S • FET^ibft*), 
ni->x/P2rtl«^ilt^-5 0 h7>"^X^T nl, T n2, T n3 fi, n 

:©h7^^T pi, t ni coy- hmttttftftf^&nsjx, s^ka*** 

toCSMfciSix, £ b\z.Atim. 1 n 2 tcmftW^SMRSixTV^. h7y^^T 

p3, T n3 CD^- h«*tt«»6«JtC»aE$ix, $ <bt-A^ I N 3 KfRSCWlCgNft 
15 $iX-CV^5„ h7^^^^T pSlDKW^h F7y^^Tnl,Tn2,Tn3 

So 

ffc*^08&2£giP*i&{wn§y'5^W2 <b <t K-tJvPttMO S • FE 

20 TfrhteZ^J -y^-m h?>i?*9T ps, T ns SrSEgU ~y^m h7^ 
ps, T ns ^ h a— 5 <7> n > h a— /Wf -^-^C wl, C su, ni>) 

^/i-2tc:^£ixT^S^,H&mffl$iiv wl fcitfp^^i-stc^^T 

25 t>SifIffi^^^SSflHj?S^g^-t-Sr < t^-C#So 

mwvt&m <o *s <t t/m * $ s r. <t # t tt o -c v ^ 0 
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121 8i-^-r<t9»-> **ifio»tt«)CMosa!«>^gif«fcaii§iKssiia>ia* 

5 #B*©*M»fct4, t°^i 9ds^^nr*5«9, 9 $ri3i LTtaliJS 

10 hn— /Ufi-^-ttC wl*5«tl/=»^ho— /HS#H1C su ^fr^ 

H<^i§^tMWf-*5<^Tf3u =»> hn- A'fa wl, C su i: V^fr'&mmfoV 
15 wl, V su t Sr. -t^n?l6«St**^S:^M-T«Wtt£Ei»V dd, V ss tt^l^ 
Sf|*L-C*3#, ha— /Mf-i-i^C wl, C suiJjlO^^HjiSmJB&V w l, V su 

XIL=>> hv—Mt^-mC wl, C su*3«fctf *^A4&ttffli*V wl, V su l^gGd* 

*fcSVMi*iR«EE* = ^ h d— ;W8 wl, C su i3,fctf*3L7U*&«ffi$ftV 
25 wl, V su «t 9 lC-f-^> 0 

7 s S C C7)M^¥® El £ ^ L T V * 6 o 

J|y»i4c^y^SClCtt % nl[)^2ii5j;t;pl^x/l,3>5\ g] 1 9 (Z>«*f6l 
teffioT, i-/ft>*>. -lr/m«6CL<Z)E?iJ*rSHC»o-C3i«EU*:«ll8'C^BJc*n 
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T% n ^ £ 2 & J; Xfi p U •> 3 W^n^'JKiftil-^ £ ilt V * 6 fc>tt 
<fc 9 t-, «jSS«ffi»V dd, V ss, V^/l>lfen.mmv wl, V su *5<fcO«a > h a-yU 

fs#j»c wi, c su^Bansn-cv^So j/T'scciiitii, m 

Mm&mV dd, V ss, ^/H&mffi^V wl, V suzfe £0a > hn-;MIfiC wl, 
15 S„ 

mmmBE^v ddu ^y^^mmmv wii h a— Mb ^rBc wii 

•fe/u«s*gcc Lro«^isjro4»» (mi 9(D_kj?) m&mizte\,^x. &-za4Mlc 

**5, MlEiV ddl, *:r.vH&*/B|&V wll *5j:tfa> ha— jvm^ 
20 JfefcCwllfi, -fe/U^^C LW^-L^^^tCffej^^^^l^^fpoTMSf-Sfie^ttr 

MttRffilftV ssU tfa^Hl&ttflliWlV sul n&tf^^ ha — Mt^tikC sul fit, 
-lr;^CL(Dg^|S](Diffi?f! (1211 9 <£>T^r) iffl&ftiJKiS^T, #-fe/Mgi3£C 

25 V^So <C33, IStSiiV ssK V sul *5<fct*=« V h a —Mt % 

BO sul fit, iryKSijcC L^)^.il^^^Jl{CfS]A^9^f^{-©oTlllM{Ciag$nT 

m?>*$B«ffifcV ddl. V ssl, »>3iyUif&ttfflJ»V wll, V sul ^JlU^^ ha 
—Mm^mc wll, C sul fit, fct^iT^^A^fcfiTyu^-^A^fe^ib 
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lUtEiiV dd2, V ss2, ^x^^tffliV wl2, V su2 *3 <fc V- ^ ^ h u 
—MB^-BC w12, C w12 tt, -fcyUfclgEC LcD§a?IJ;£fr{C;tt LTffi^-f 3 <fc 9 

£Lfc:i*fi-eiB«£ftT^So m^«BE^v dd2, v ss2, v^;H%m.mm 

5 V wl2, V su2*5j:t/^^ h a— /WI-^-SlC wl2, C wl2 ^^^«ffl^V wl2, 
V su2*3j;tJ«^>' ha — /Wf^C wl2, Cwl2 ^^^/3E^V dd2, V ss2 Hio 

~ tL«bHMmffi^V dd2, V ss2, £^Hj&€ffliS£V wl2, V su2 & £t>'n V h a 
— Mt^-UC wl2, C su2 fi, tzt TL&T/Vx — >>A£fcteT^:- -?A-£&ri>fb 

^2ia^iltCgam^tLfcli^mffi^Vdd2, Vss2, ?:xA4£mffi^Vwl2, Vsu2 
isXtf^lsh a— /Vfs-^-il^C wl2, C su2 t± x ^ti^ftjFS 1 SEgjUf l-fEM^i-i^m 
flgmffiiiv ddi. v ssi, V^^&mmWiV wli.vsuiioio'ny h u— Ml 

C wll, C sul ( ^cD^M^^-*3V^-C^7LTH^aiCTmM^^^^^i^XV^5<, 
BfifB^(D?f^t|W)^(^^^ s/^JB F7>"^^T ps, T ns (ID 3 jJS, 

&MM<DMW<^i5^^Xfc, HutaL/c^-r s/^-ffl h v^v^^T ps, T ns *g 

&of&3S^- mc*j-l-c 1 flH5m-5Hi^&o-cv^ 0 ill 2 oiznmm^f— h t 

LT, <h ;U£ ^[USS I NV N 2 A^N AND^'- MaJggN Aio <fct>* 2 
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-Y *[s]i& I NVIi, h^^x^T pi, T nl tfm.MMS.tfaV dd, V ss 

2 A 73 N AN D -7* — hSSgNAtt, HVMC^Jl'^^fc 2 0(7} h7V^ 
5 *Tpl.Tp2fc, K\ t ^Z.m.n^^tltc2^><D h7>i>*9T nl, T n2 

«asmffii»v dd, v ss wra»j:«i?t6«j^aBias$ix-c*^$ix"cv^s 0 h?^** 

T pi, T nl <7)^— h««tt«556*uc»jft*ix. $ <bMA;^ I N l KL«£CttlwS§ 
j^£ftT^5 0 h9>"^**T P 2, T n2©y- hm»MftlCflM%$n. $ <b 
CA^i I N 2 ^W&tfjlcgHft^ft-cv^o b7^'^^T pi, Tp2© KU-Y ^ 
10 <b, h7y^?T nl (E> KW Vfcttfcftttte.gNft^ix-CV^a. 

T pi, T p2 <t, 5VMdafc?lJlC^£*Lfc 2 0<D f-7^^T nl, T n2 btiK W, 

mmmmv dd, v ss (Dm^mnm^mm^^xm^t^thx^^o h^^a^^r 
pi, t ni <d^- hmmnmn.m^m^^ £ ?>^a^j» i n i ^mn^mm 

15 £*LTl^„ f7y^^T P 2, T n2(DV—hm,mnm.&&)\Z.mi0i£tl y £%K 
At)m I N 2 ^mM6tf-^^nT^-5c F7^^T P 2©FM^t, h7 

Zttb-T ^[HlSS I N V, 2 A7JN ANDHJS&N A x 2 A^NORSSSN 

0(D Yylsi/^PT pi, T p2, T nl, T n2 *3 <fc t>* * y^ffl hJ^&XfT ps, 
20 T ns (DmfcntiH*. <}^;H%mm%kV wl, V su i^^^tlS «t 9 »£fco"CV* 

wl <b V dd b<Dfflia$, x-Y ^^-ffl h5>"^? 

T P s*S«^t6«Jt-gS«$4xTV^S 0 *fc, *ai/U#&«ffl»V su £«9S«ffi*V ss 

ps, T ns 5rt7l:LT, ^^^«ffl<ftV wl, V su tcHff^^>«fl[SrW*&i" 5 3. t 
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ps, T ns -gr^KLT, V^s\s&n.mmv wl, V su l^ft^ixflflMBEEV dd, v 
5 Tl^o 

HI 2 0 LfctnlSScO h#iJ£ID2 l*5«fctf0 2 2 (^"To 
02 111, C^|&fffliVwl,Vsu^ N n ^'7x;U2i5 < tO:pi^^3T* 

10 SflSigSr^LTl^So 

[112 2^ ?3i/H&®/f3jf&V wl, V su ^la^L-C^fifebfc^-g-^^LT 

v^-5 0 -ttefr-b. v^-si'&mjauzv wi, v su srBE^L^iicr^iis^ffeay- 
mfflm/Evwi, v su Miy- hoia^^^-r^^t^^t^o-c^ 

J; 0 fcSfcJfe L^^-0^^*&«ffl«ffiV wl, V su £ffc*ti"-5 It^ggi:^ 

20 13 2 2 ro*^*^fflLfc»^*sttS^3Stfr^5' ^051^^0*0 2 

3t^^-f 0 *7ts XXIV-XXIV^*3iT>*XXV-XXV^(7)Kff®|lI$r[l] 2 4*3^1/ 

HI 2 5 Id^-f-o 

C^fi, nM r >^^2*3ctt/p^'>^^37!)^ [21 2 3 <D$tfrrS] 

25 TV^o 

2 *3 j; t>* P m v 3 (D^nfuiitiEis \z&m s nt v * 5 -c»i/«c < 



25 



WO 97/21247 



PCT/JP96/03469 



«t ^.m^mffi&v dd, v ssnxx/^^mmmmv wi. v su asEitsn-c^ 

o 

T ps, T ns (IU2 0$#f$) 3^ -fe/WSStC L Oga?iJ^rS]l->Ff LTlil^-r S 
(C3£?£-f 5®fjim/£®V dd2, V ss2 ., ^^^mffli^V wl2, V su2 h 
a— /MUMftC wl2, C su2 <75i£T{-^/&£nTt/^<D-e, = > ha-;HffiC 
wl2, C su2 £HI2 3 0«*|»|, i"*t>*>, -fe/UfB«ECL<OE^|BlHJ£ifc$*T 

20 7J^$nT^S 0 

tUtfflV ddl *5j;t/»>3i^*&«fflj»V wll tiu ir/U^igcC Ltf>fi#;*fr<D 

ddl *3j:t^^^/^^:ffl^V wll (i, iryi^^C LO^.L^b^J^l-ft;^?:^ 
25 {Cj£oTJiilc§Efi£ix-C^5o 

MtffiV ssl *5«tV^3i/H|&*ffli»V sul f±, ir/UffilgtC L©ft^|Sl© 
4S8$B (El 2 3 <z>T2f) ifi«HRHc*3^-C\ #-fe/u««CLSr«$JS<fc -fe/MS 
«tCL©eyiJ^rfi]|C?BoXfiHeELfc^1|g-CiE«$nTV^ 0 fc*3, «aittJB»V 
ssl ioit^^^/^m^^V sul {i, ir/W^JgcC LW^'ll^^ib^-ilt-^l/f^^TS] 
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K & o T MIUC f £g £ ft T V ^ 0 

wJxe»«W«ffiHV ddl, V ssl S3iTJCr>i^#&«ffl<6V wll, V sul te.tibz. 

t^x~ twitter* 5. te*o * IR i E»Et-J&J*£*vc^ 

5 ttffiMtEBRV dd2, V ss2, i>3L/H&mffl«lV wl2, V su2 *3 J: TJfa >- h o -/H* 

##jlC wi2, c wl2 tt, -fe/HH«CL«>iBW*rtlJ:»U-CBC2asi-S J: 5tC5££Lfc 

^T-gaa^n-r^-So *«mffi»v dd2, v SS 2, ^/i^asiaisv wi2, 

V su2*5«fcTJ«=i> ho-/Mf#8IC wl2, C wl2 fi, *3^U*&«ffl»V wl2, V su2 
*3«fctf=»>' ho- /WS*»Cwl2, Cwl2iJS«aS«JEIfeVdd2, V ss2»l«to"C4** 

CiXbfltSMtffifcV dd2, V ss2. SwH&fclBlftV wl2, V su2 &±Xf^> ho 
-7Wf^Cwl2, C su2{i, fzt^l*TJ\'^-'?J**1Z.&TJl>S.=-VJ*&&1>>b 
g5 2lSi&JItCB/&£;h/0^o 

as 2 ia«g®{wgBtt$ftysim^«m^v dd2, v S s2^^/v#&«fflisi v wi2, v SU 2 
15 tsxxf^^ Yv—Mn^-uc wi2, c su2 a, ^nm^i i ia$m^@Ee£ ft/cm 
itBE^v ddi. v ssi, ^/H&mjBi&v wii. v sui *3ctt>^ ^ vu-Mtm& 

C wl. C sul iO^ro^LTH^lCTTOl^^ntl^o 

20 «$tLTVN5<b i t>K, JiiEbfcm^mjEJSSv dd2, v ss2. v^^&mmmv *2, 

V su2 iSj:!^^^ ho— /Ufg-SMftC w2, C su2 COiHT^iH® £JxT V ^ e 

mMMEEjfcV dd2, V ss2, V^frlfemmMV wl2. V su2 <ttf => > 

hD-/Hsfic wi2, c su2 (DHTfi. amt, ^mi^Mmmnmu^m^^^ 

^(DBW:. mt&tL^mt&^X't v^Wi Yy>V*?T ps, T ns £85* 
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HI2 4|Clipf- J i'^^MOS • F ET*»e>/«C5^>f h7^^^T ps 

U M6»R2 0p i *3 hm*iG£*rL-tv^ 0 

^^M^c2 Oplll 1B;ftSff%2 0 p 1 1 bM$kJgm®,2 0 p 1 2 <t £W 
LTV^So ftilS«2 0pl 1 S8J:t*i*»9e««2 0 p 1 2tt, tirtlipS 

10 p l l ctn^^Sf^iK^t^iiXv^o 

y— hite^ 20p ill fc^ %.Y£-mk*S ( S i O 2 ) frh ft "9 , ^~ 

h 7t t TU-z&matf y > y =» fctatejatfttf y *> y =» >-± 

15 y- hm®G«sv>tcm^j-^^nT^ao y-nscwOTiai, rtt 

xtfS i 0 1 «:^^b^5ftiJailfe»Bl2 l^^^tLTVNSo 

- (D^-T -y^m h7^^^Tps H®ra*fe^2 2 a iZ X o T^H $ ftTV * 
-5c C(Z)imi2 2alj:, 7ttx.tfS iO , fc4ra»fefc *K *r<Z5_kfc:W:, 
lSIE»S<0««l«JEj»V ddl *s^$ttTV^ 0 ro«««JEIRV ddU4, ® 
20 f H %i!2 2biaottS$tlTV^o :©IIHI6jlK2 2bll tztx.l$S 

i o saffrbtt*). t<D±ic\t. mmmi±mv 662, v SS 2. swm&mfflntv 

wl2, V su2 fcitfni' he— yUfg-IHftC wl2, C su2 *S^§tlt'V'»5 0 ft*;, C 
25 g)2 5Hlinf-y^;UMOS • F ET^f)^^^^ v ^ffl h7>'/^!?T ns 

^^t^^c 2 0 n I tt, 2 0 n 1 It ffijftg&tt 2 0 n 1 2 t 
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LTV^ 0 (6»flHH*ic 2 0 n 1 1 *S .fclfll&MMWtf 2 0 n 1 2 fctilinl 
*m.m<DV ^*fcttfcSR (As) as-^f^tlTft 1 ?, ffi»flMHi£ 2 0 n 1 
MM^2 0n 1 1 inT«M^<^^^5o 

^-M20nili fc£;itfS i O 2 ri>feft«5, ^-hm^Gtt, «t 

y- hm^Gtesv^m^ft^^ft-cv^o y- hmt§G<D{Rij®tct±, fct 

10 ~ tf>X-f -y^ffl h7^^?T ns fi,^ffiite^M2 2 a Id <fc o T$tS£nTV > 

1 iii!ilI(DtiiEi|v ssl tfMf&&tiX\,^Z> 0 z.(DMMW,1£Bv ssi (3, m 
Pfl*&3§dll2 2 b|:j;oT»$nTV^ 0 :©IF^W2 2 b {2. fci;tfc£S 
i O 2 &^ri>6ft«9, ^tf>_kWi, ®MmffiiHV dd2, V ss2, V^AstetomWtV 
15 wl2, V su2 idXXf^^ h o— ^Hf-^-^C wl2, C su2 tfJ&I&£tlX^Z>o - 

tt*S{*ffB(K: «t o Ttt« $ tit V * 3 0 

20 (l).SIc«M^- Mc*J-LT im<Dx4 y^-m h7y^x^Tps, T ns SrffiS 
T ps, T ns Ofi*ffiaSrlii'hi-Sw tAS^riiBi/j:5o 

(2) . x-r h7>y^^T P s, T nsSr«aS«JEiRV dd2, V ss2 ^<DlEHIfi© 
25 ?!)i-e#, *<0iBj|MB«ffltt^0>ftl*fc;*>r y^-ffi h7>y^^T ps, T ns SraS: 

(3) . X-f ^ffl F7>^^Tps, T ns^Mm/BHV dd2, V ss2 ^OlE^IHM 
ft ^i&C wl, C su &n\1Z>&Wt£< f£Z><DX\ *<D# X t;^«CL©Sf* 
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(4) ._hflB(l) — (3)lCfc«3. -y^ffl h^Vv^^Tps, T ns &WlU Lfc r. t 
£20-^57*- y *(Di&ttnz-2> r. <k 36S"5Tti^ /«cs 0 

(5) . _blB(l)~(3)[C«t "9. ^yffflh5V^^Tps,Tns SrftflD Lfc Z. £ K. 

TV>5„ SfcS<DH yf-M h7^i/x?T ps, T ns (Owim^-, 74 y^J§ 
10 h7V^?Tps, T ns<DWsft&mm-f%x4 y S T C *rK»fCV ^ r. 

*H*fe0^flgt£:J3i,>Tli, w©^>f y f *J«P» s T c SrKJtfc 1 1 1: J: ») , 7 
4 y^-m h7V-^^T ps, T ns <D;d-> • *-7 &fflffl1rZ> =i > hn-^ft^ffl© 

is c su <z>v>-rna>— ^a^m^ (High) <e>r&, m^^miL (low) t/«c5wsr# 

74 •y^-mfflWMSTCte, h7^^T pc 1, T p c 2, T n c I, T n c 2 
V^— *H18g INVci S:tUTV>5. h7V'^^Tpc 1, T p c 2 14, 
pf + ^MOS • FET^^f), F7>'^^T n c l,Tn c 2(1 n^ir 
20 ^MOS • FET75^<b^-5o 

3^ h p-;Hf^iCll *(h]& I NV c ^LT h7>^^T p 

c 1, T n c 1 <D-f — Mll^t^H^^^-Ct^ t <b fcfc:, -f ^lUSS 
I NV c $r^$fcl^-C h7y^^T p c 2, T n c 2©^- htKE^WStWi-gJ 

\z.ftrt%>b t i>\c *<d— Jj<n§m&&\±4 i nv c ^Lttt 
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h7>v>**T p c 1, T n c 1 <0-*©i|t3»flC*«tt, ^fflh7^ 
*T ps <oy-h«HC**WliS8tt*n-CV^ 0 J"7V^?T p c 1 

5 (D^(D^m-wmm-x. ^^^mmmv wi tt^i^^^ h^^** 

T n c 1 ^^Hj&mffl^V su fc**WliSStt*HTV^ 

•So 

— F7V-^n p c 2, T n c 2 <£>— S^ffl h? 
*T n c 2 Ofl&^ro^frffilKtt^^/H&MilftV su 

■So 

^T#^n7t^^{&{^r^^^#s^<t^^t^So 

15 y^/fl h7>-^^T ps, T ns ©^yt7^ljit^fcfc©3>ba-^ 

— V^,l,ziis\?^~?t£¥<D&0te&W&\^fo1&&ftZ> S R AM (StaticRandom 
20 Access Memory) if{Cjgffl b7^^t-oV >-C^i"So 

El 2 7liSRAMSrtt5^fj'/SC©W-Cife5o i£ag{fc^-y^S 
C0D^**3«tt^— *K>SiaiS<» (H 2 7 (DT^t'lOSS) {-lot, «i2®lS<H*P 
1, P 2/6SIES£*XTVN5o 

Zcoj^iaiHJ8#^l^P 1, P 2ic*;v>T"bHiII5llSS^^^<bl^^li-Btjl5^W s^JB 
h7>^?Tps,Tns (113, 0 2O3*#!*U T^iEg^TV^o ^<£>I£S<£» 
{±#14, lOOfia'7-'-hfe(Cl{@C7)^-r h7^**fiiLttft^ 
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5 ir^TW-TM 1,M 2 ^gag^nrv^o CtfM^e y-tr/WT Um'M l,M2l:ii & 

^^fc^fi^^-m. ^^y-tryuTWM i, m 2 rti-'biiiia^^ y^-m h 

^ M 1 , M 2 ft Id 33 V > T ^t&UtfjliLSfc A, T-iag $ ftT V Iti©ii <9 <D ES ft iC 

io j:o-r^$n-cvN^ 0 

122 8ii, I©SRAM©^^yt/UMC^LT^-5 0 ^ ^ 'J ir/UMC fi, 
-7-7 v y7\B\d&*m*k LT«fi£^iXT*3i9, 7- KlWLi tfy FUBLi© 

25 ZtfM^ry-trA-MCte, h7y-^?Tnms^LX^7FiBLtl^ 
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